We present an updated checklist for Konevets Island (Leningrad Region, Russia). The revealed lichen biota comprises 435 species, including 378 lichens, 46 lichenicolous fungi and 11 non-lichenized saprobic fungi, of which 31 species (27 lichens and 4 lichenicolous fungi) are known only from collections made by Veli Räsänen (1917Räsänen ( , 1938. Acremonium hypholomatis is reported for the first time for Russia; Caloplaca soralifera, Trapelia corticola, and Muellerella lichenicola for Northwestern European Russia; and Bacidia vermifera, Lecanora mughicola, Micarea contexta, Pyrenochaeta xanthoriae, Rhizocarpon disporum, Stigmidium squamariae and Xylographa difformis for Leningrad Region. From lichenological point of view, the most valuable habitats of Konevets Island are old-growth spruce forests. The studied lichen biota is rich and diverse and exceptionally wellpreserved in comparison to the mainland part of Karelian Isthmus. It definitely deserves protection.
INTRODUCTION
Konevets Island (Konevitsa in Finnish) is the only large island in Lake Ladoga within the boundaries of Leningrad Region. An outstanding Finnish lichenologist Veli Räsänen (VR) collected lichens there during two short trips on August 12, 1917 and June 15-17, 1938 . His work in 1938 was carried out with the blessing of Hegumen Mavriky, head of the Konevsky Monastery. During these four days Räsänen investigated the vegetation and collected lichen samples very intensively -about 290 specimens are kept in the Botanical Museum, Finnish Museum of Natural History, University of Helsinki (H), 6 specimens have also been found in the Museum of Evolution, Uppsala University (UPS). The main results of this work listing 114 lichen species (in modern understanding) were published (Räsänen, 1944) , several species were also mentioned in earlier publications (Räsänen, 1921 (Räsänen, , 1939a (Räsänen, , b, 1940 . Three more species were published by other authors, who had examined Räsänen's collections (Ahti & Hyvönen, 1985; Kukwa, 2011) . Some of the records published for Konevets by Räsänen were cited later in different monographs and papers (Magnusson, 1947; Ahlner, 1948; Hakulinen, 1949 Hakulinen, , 1962 Tibell, 1973; Ekman, 1997) . Dmitry Himelbrant (DH), Ekaterina Kuznetsova (EK) and Irina Stepanchikova (IS) performed a critical revision of Räsänen's collection in H, with much appreciated help of Teuvo Ahti, in 2007 , and a revision of the collection in UPS in 2015. As a result, the identification of several species was revised, additional species were discovered, and a total of 178 species collected by Räsänen were accepted for the present list of lichen flora of Konevets Island. Four species were recently published as new for Leningrad Region . The same three authors conducted a comprehensive field study of Konevets lichens in 2017, with the blessing of Hegumen Alexander, head of the Konevsky Monastery. The aim of this paper is to present all known data on lichens and allied fungi of Konevets Island.
STUDY AREA
Konevets Island belongs administratively to Priozersk District and biogeographically to Isthmus karelicus, a province of the Eastern Fennoscandia (Kotiranta et al., 1998) . It lies in the western part of the great Lake Ladoga, 3.5 km from the shore, and occupies an area of c. 9.5 km 2 (including 10 very small in-shore islets). Konevets is the only island in this part of the lake, in contrast to the northern part of Ladoga, where a number of rocky islands are present. The relief of the island is more or less uniform -most part of the territory presents rather low flatland (average height is 3 m a.s.l.) with two central elevations (Svyataya and Zmeinaya hills) of about 30 m a.s.l. The whole island is composed of sedimentary (lacustrine) and moraine sand with granite moraine boulders of various size; rocky outcrops are absent. The island is bordered by fine-sand shores, abrupt in the west and sloping in the east. Considerable part of Konevets is covered by pine and spruce forests; small-leaved forests are also present in disturbed places and some shores.
Konevsky Monastery was founded on the island at the end of the 14th century and, with some interruptions in the 16th, 17th and 20th centuries, exists till the present. Most of modern monastery buildings were erected in the 19th century. The history of Konevets Island in the 20th century is complicated. From 1918 to 1940 it belonged to Finland (Finnish parish Pyhäjärvi), and during the World War II in 1941-1944 the island was occupied by the Finnish army most of the time. After the war Konevets became a territory of the Soviet Union military base and was closed for visitors until 1991, when the Monastery was re-established (Konevets…, 2015) . Civil or laity inhabitants, settlements and industry have been absent from the island throughout its history, but anthropogenic activity from the Monastery and military base has affected the nature of Konevets: monastery buildings, piers, meadows, gardens, alleys of broadleaved trees, plantations of introduced plants, as well as clear cuttings are found in the southern part of the island, while roads, wastelands and ruins of military constructions are present throughout the area. Nevertheless, the semi-closed regime of the island provided better preservation of natural communities, but the biodiversity of the island is considerably less studied compared to the mainland.
MATERIAL AND METHODS
The fresh material was collected on Konevets Island from July 26 to August 5, 2017 by DH, EK and IS. Altogether we investigated 65 localities (Appendix 1; Fig. 1 ): 34 standard 20 × 20 m sample areas (or in natural boundaries of the community), where the lichen diversity on each substrate was described as detailed as possible, and 31 additional plots, where only individual substrates and species were recorded. All geographical coordinates are given in coordinate system WGS 1984. The specimens are deposited in the herbaria of the Botanical Museum, University of Helsinki (H), Department of Botany, St. Petersburg State University (LECB) and Institute of Botany, Nature Research Centre in Vilnius (BILAS). Additionally, we included four exact points, mentioned by Räsänen in his publications or some herbarium labels, in the list of localities. Most Räsänen's records, however, are indicated as 'Konevitsa' without further details; in this case the locality is not indicated in the species list. DH, IS and EK identified the majority of specimens, Jurga Motiejūnaitė performed identification of most of the lichenicolous fungi, and Ludmila Konoreva identified most of the Micarea specimens; if otherwise, the author of identification is indicated.
In the species list the nomenclature of taxa generally follows Nordin et al. (2011) , except for the names Agyrium rufum, Lepra spp., Usnea diplotypus (see Hafellner & Türk, 2016) , Pachyphiale fagicola (Gagarina, 2015) , Porpidia macrocarpa f. nigrocruenta (Fryday, 2005) and Phaeocalicium polyporaeum (Titov, 2006) . For each species the substrates and localities are listed. Species new to Leningrad Region or larger regions are accompanied by information on diagnostic characteristics and distribution in Northwestern European Russia, Fennoscandia and the Baltic countries. Lichen substances are given for TLC-analyzed species. Chromatography was performed by IS, DH (different taxa), Ludmila Konoreva and Sergei Chesnokov (Micarea spp.) according to the standard techniques of high performance thin-layer chromatography using solvent systems A, B and C (Orange et al., 2001 ). Lichenicolous and algicolous fungi and protists are marked with #, non-lichenized fungi with +, habitat specialists with s , and indicator species with i (see Andersson et al., 2009) ; regions are abbreviated as follows: LR -Leningrad Region, aucuparia, wood, concrete; 3, 5, 6, 16, 17, 26, 29, 33, 34, a15 -New to LR. Previously reported from SPb (Rassadina, 1930) , but the specimen belongs to B. arceutina. Distribution in Northwestern European Russia outside of LR: Republic of Karelia . Distribution in Fennoscandia and Baltic countries: Norway, Sweden, Finland , Estonia ), Latvia (Āboliņa et al., 2015 . Characterized by black apothecia with reddish, K + intensifying purple exciple and epihymenium and worm-like or shortacicular spores (Smith et al., 2009 (Räsänen, 1944; H 8004112, 8004113 2, 8, 10, 12, 13, 20, 22, 23, 25, 27, 28, 31, 32 [O] . Coll. VR: VR4 and without distinct locality, on bark of Acer platanoides, Betula spp., Picea abies, Pinus sylvestris, wood of conifers and granite boulder, 12.08.1917 boulder, 12.08. , 1938 boulder, 12.08. (Räsänen, 1944 H ; 5, 10, 13, 19, 20, 23, 31, 32, a1, a2, a29 4, 5, 8-10, 12-15, 18, 19, 21, 23-27, 29, 31, 32, a29 (Räsänen, 1944; H 8004245 (Muchnik et al., 2014) . Distribution in Fennoscandia and Baltic countries: Norway, Sweden, Finland , Lithuania (Motiejūnaitė, 2017) . Characterized by grey thallus consisting mostly of areoles bearing marginal granular soredia and dark orange-brown apothecia with yellowish margin (Vondrák & Hrouzek, 2006) . Similar to C. chlorina (Flot.) H. Olivier when sterile (Smith et al., 2009 (Räsänen, 1944; H 8004368, 8004369 (Räsänen, 1944; H 8004393, 8004397, 8004398 (Räsänen, 1944; H 8004422, 8004433, 8004434 wood; 2, 4, 5, 7, 8, 10-13, 19, 20, 22, 23, 25, 27, 28, 32 [F] . Coll. VR: on soil and wood, 16-17.06.1938 16-17.06. (Räsänen, 1944 H 8004555 2, 4, 5, 8-13, 19-23, 25-28, 31, 32, 34, a23, a25 [C] . clAdoniA cornutA (L.) Hoffm. subsp. cornutA -on soil, bark of Betula spp., Pinus mugo, P. sylvestris, Quercus robur, wood; 2, 3, 5, 7, 11, 15, 19, 23, 24, 29, 32, a11, a18 [O] . Coll. VR: on soil, 1938? (Räsänen, 1944; H 8004603 (Räsänen, 1939a (Räsänen, , 1944 Hakulinen, 1949; H 8004778; UPS L-74120 (Räsänen, 1939a (Räsänen, , 1940 (Räsänen, , 1944 Ekman, 1997 2, 8, 9, 12, 13, 20-22, 25, 27, 28, 31, a2 [O] .
Svensson -on bark of Pinus mugo; -6, 8-10, 12, 13, 15, 16, 19-23, 26, 27, 29, 31, 32, 34, a29 (Räsänen, 1944; H 8005154, 8005155, 8005158 . Distribution in Fennoscandia and Baltic countries: Norway, Sweden . Lignicolous species with uneven, continuous, ± rimose-cracked yellowish-green thallus and innate becoming sessile, round to irregular-(angular-) shaped apothecia with margin of same colour with thallus, and red-brown to black disc (Smith et al., 2009 4, 5, 8-10, 12, 18, 20-23, 25, 27, 28, 31, 32, 34, a15 [F] . Thalli contain divaricatic acid and zeorin, occasionally atranorin. , 12.08.1917 , 12.08. , 15.06.1938 , 12.08. (Räsänen, 1944 H 8005497, 8005500 12.08.1917 12.08. , 1938 12.08. (Räsänen, 1944 H wood, 12.08.1917 wood, 12.08. , 1938 wood, 12.08. (Räsänen, 1944 H . Distribution in Fennoscandia and Baltic countries: Estonia , Latvia , Lithuania (Motiejūnaitė, 2017) .
Characterized by setose pycnidia, elongated, filiform, septate conidiophores, enteroblastic conidiogenous cells appearing as very short lateral branches immediately below each septum of the conidiophores and simple, hyaline conidia 3-4 × 1.4-2 μm (Diederich, 1990 12.08.1917 12.08. , 1938 12.08. (Räsänen, 1944 Ahlner, 1948; H 8003326, 8003327; H 8004099, sub Bacidia laurocerasi) . Red Data Book of LR (Tzvelev, 2000 , 15-16.06.1938 , 15-16.06. (Räsänen, 1939a , 15-16.06. , 1944 H 8003410-8003413) . Red Data Book of LR (Tzvelev, 2000 1917 (Räsänen, 1944 H 8003443-8003447 . Distribution in Fennoscandia and Baltic countries: not reported. Characterized by 60-75 × 40-55 μm ascomata immersed in hymenium of the hosts, all elements BCr-, ascomata wall brown above and colourless at the base and ascospores measuring 9-13 × 4-5 μm (Roux & Triebel, 1994) . Our specimen is concurrent with the description in Roux & Triebel (1994 2, 4, 5, 8-10, 12, 13, 15, 18-27, 29, 31, 32, a29 [C] . Coll. VR: on bark of Betula sp., on wood, 16.06.1938 (Räsänen, 1939b (Räsänen, , 1944 H , 8-10, 12, 13, 19, 20, 22, 25, 31, 32, a2 [O] .
Taxa excluded from lichen flora of Konevets Island:
Dendrographa latebrarum (Ach.) Ertz & Tehler -reported by Räsänen (1944) as Crocynia latebrarum (Ach.) Vain., the specimens refer to Lepraria jackii (H s. n.), L. lobificans (H s. n.) and L. rigidula (H 8005293).
Lepraria membranacea (Dicks.) Vain. -reported by Räsänen (1944) as Crocynia membranacea (Dicks.) Vain., the specimen refers to L. lobificans (H 8005291).
Physcia tribacia (Ach.) Nyl. -reported by Räsänen (1944) , the specimen refers to P. tenella (H 8005517).
Ramalina obtusata (Arnold) Bitter -reported by Räsänen (1939a Räsänen ( , 1944 , the specimens refer to R. baltica (H 8003322-8003325, s. n.) .
Xanthomendoza fallax (Hepp) Søchting et al.
-reported by Räsänen (1944) as Xanthoria substellaris (Ach.) Vain., the specimen refers to Xanthomendoza fulva (H 8003791).
DISCUSSION
The lichen flora of Konevets Island is surprisingly rich, with a total of 435 species (378 lichens, 46 lichenicolous fungi and 11 non-lichenized saprobic fungi), most of which have been recorded recently (404 species: 351 lichens, 42 lichenicolous fungi and 11 saprobic fungi). These numbers are very high, taking into account the relatively small size of the island and its relief, especially the lack of rocky outcrops. To compare, the list of the whole Berezovye archipelago in Gulf of Finland comprises 356 species (Stepanchikova et al., 2011b) , and Tuters Island (also in Gulf of Finland) only 331 species, in spite of presence of rocky communities . Even the list of lichens known from the rocky Valaam Archipelago in the northern part of Lake Ladoga is shorter -363 species (Stepanchikova, Himelbrant, 2004) , although it comprises about 70 islands. However, the lichen flora of the Valaam Archipelago is relatively understudied, despite a long history of investigations.
Of the species reported from Konevets in the present paper, one (Acremonium hypholomatis) (Anna Voskresenskaya, pers. comm.) . Lepraria rigidula and most probably Ramalina dilacerata had previuously been found at the same locality, but also these species have disappeared. R. thrausta is a critically endangered species in Leningrad Region, exclusively confined to old-growth undisturbed wet spruce forests (Andersson et al., 2009 ). Nowadays it is only known from the eastern part of the region. The last record from the mainland part of Karelian Isthmus dates back to 1941 (H).
The contemporary lichen flora of Konevets Island comprises 404 species, most of which are corticolous (232 species, 57.4% of modern diversity) and lignicolous lichens (136 species, 33.7%). The lichen communities on stones (85 species, 21.0%) and soil (61 species, 15.1%) are comparatively poor. Some species were also recorded on iron (27 species), mosses (10 species), epiphytic algae (4 species), fruit bodies of polypores (2 species), and resin of conifers (2 species). A rather high number of lichenicolous species were registered (39 species, 9.7% of lichen flora), which in our opinion, indicates that the lichen diversity of the island nowadays is comparatively well studied.
One of the most significant parts of Konevets lichen flora is found in spruce forests, in which 188 species were recorded (46.7% of the lichen flora), of these species 56 were found in spruce forests only. Compared to the mainland part of Karelian Isthmus, the spruce forests of Konevets are well-preserved and little disturbed. The average age of the spruces is 180 years and more, and there are no traces of fires or clear cuts in the majority of these communities. According to our data, the old-growth spruce forests on Konevets Island cover an area of c. 2.2 km 2 (almost a quarter of the total area of the island) and are mainly found in the northern part of the island.
Here we recorded 11 habitat specialists of oldgrowth biologically valuable forests (Andersson et al., 2009) (Andersson et al., 2009 
